Preparation and evaluation of mucinated sodium alginate microparticles for oral delivery of insulin.
Effective oral insulin delivery remains a challenge to the pharmaceutical industry. In this study, insulin-loaded microparticles for oral delivery were prepared with mucin and sodium alginate combined at different ratios using a novel method based on polymer coacervation and diffusion filling. Some physical characteristics of the various insulin-loaded microparticles such as particle size, morphology and compressibility indices were determined. The microparticles were filled into hard gelatin capsules and the in vitro insulin release as well as the blood glucose reduction after oral administration to diabetic rabbits were determined. The microparticles formed were generally multi-particulate, discrete and free flowing. Before insulin loading, microparticles were round and smooth, becoming fluffier, less spherical and larger with rough and pitted surface after insulin loading. The insulin content of the microparticles increased with increase in their sodium alginate content. The various insulin-loaded microparticles prepared with the mucinated sodium alginate when encapsulated exhibited lag time before insulin release. The time taken to reach maximum insulin release from the various formulations varied with the mucin-sodium alginate ratio mix. The mean dissolution time of insulin from the microparticles prepared with sodium alginate, mucin, sodium alginate: mucin ratios of 1:1, 3:1 and 1:3 was 11.21+/-0.75, 3.3+/-0.42, 6.69+/-023, 8.52+/-0.95 and 3.48+/-0.65 (min.), respectively. The percentage blood glucose reduction for the subcutaneously administered insulin was significantly (p<0.001) higher than for the formulations. The blood glucose reduction effect produced by the orally administered insulin-loaded microparticles prepared with three parts of sodium alginate and one part of mucin after 5h was, however, equal to that produced by the subcutaneously administered insulin solution, an indication that it is an effective alternative for the delivery of insulin.